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INOACHUTEJIbBHASA 3AIINCKA

[IporpammMa TO XWMHM Ha YypOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe enepalbHON pabodeil MporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIMU MPETOJaBaHus YYCOHOTO TpeIMeTa « X UMHUSH)
B 00pa3oBaTeNbHBIX OpraHmu3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIelW CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W pPa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMera, yCTaHaBIMBaeT  00sA3aTeNbHOE IpPEeIMETHOE coJlep KaHue,
peaycCMaTpuBaeT pACIpENEeIeHUEe €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazzieinaM M TEMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4YETOM  MEXKOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0ydYalomuxcsi, OINpeAeNseT BO3MOXXHOCTH TpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yJibTaTaM 00yUYeHHSI XUMUM Ha YPOBHE II€JICH M3yUeHUsI TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO COIep KAHMUS.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaromerocs, ero mpejacTaBICHUN O MaTEpPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3/IPaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  camMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011l 1 (PYHKITMOHAIILHON TPaMOTHOCTH,

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B IPOHECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a Ha €IUHCTBO MPUPOBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUM
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUA 00 DICKTPOIUTHYCCKOM IUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKaroIUi MUPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYITHBIX 00OOIICHUIT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW ¥ y4eOHO-MCCIIEeN0BATEIhCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKHe MEIH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCiaoBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHWUS WM OIBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarONIMXCS TIyMaHUCTHYECKUX  OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIEISAX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS W HANpPaBICHHOCTH AAIbHEUIIIETO
oOydeHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieicTBHE Kene3a ¢ pactBopoM cosn meau (11,
U3y4YEHUE CIOCOOOB pa3JeeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351eMEHT U MpoCTOe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MMAPHUKOBOI0 3(pekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnmdyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryuenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseil. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJIyUYCHHUE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHuE, PpACIO3HABAHUE M H3yUCHHUE
CBOMCTB BoJOpoaa (ropeHue), B3auMojeicTBrue Bogopoaa ¢ okcuaoMm menn (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojeinctBua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaJIM3alHM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEIIECTBA, Ia3, (pU3MyYecKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepunoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemIoBoMy 3((deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanyu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX  NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAUPUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlns Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

O6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crHenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas Kuciaora, U3HIECKUe U XUMHIESCKHUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEHUM.

OOmas xapakTepuctuka 31eMeHTOB |V A-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUEe U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coau, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, HeDPTH),
OPOAYKTHl UX mepepaboTku (O€H3MH), UX poJib B OBITY W TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcunae kpemuus (IV) u kpemuueBoit kucnore. CHUIMKAThI, UX HCIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha CyJbdat-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOMWCTB YTJIEKHMCJIOTO Trasa, MPOBEJICHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHenIIne HEMETauIbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XumMu4eckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas: ~ KpUCTa/UIMUecKas  pemie€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anemenTtoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIENOYHbIX METalIOB MU HX
COCJIMHCHU.

[[lenoyHno3emenbHble METAJUIbI MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Ipupoae. PU3NUEeCKUEe U XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJTIOMUHUN: TI0J105keHKE B [leproindecKkoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcubl, Tuapokcuabl U conu xenesa (I1) u xenesa
(1), mx cocraB, CBOWCTBA U MOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJNb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTlOMUHHUS, [IUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMKMCAHUE MPOILIECCOB OKPAIIMBAHHUS
MJaMEHH MOHAMM HaTpusi, Kajdusd U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METAaJIJIbl U UX COCAMHCHU .

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpesnl (MpenesibHas JOoIMyCcTUuMas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

n3yueHue oOpaslioB MaTepuUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HAcCJEIHI0, NMOHMMaHWS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKAaHCKOr0 BOCUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMOJHEHHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUU II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAO0JIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Yy4YeOHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBOKEHHE K TPYyAy M pe3yJbTaraMm TPYJIOBOH JEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyUTBHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHus C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K010rMYeCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ O€30MACHOTO MOBEIECHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSI  OKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUCOHbIC NEUCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4UeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEIMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 00001IEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH ~ UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3EHTAIHUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TNPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHM, OIpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, BUABl JEITEIBHOCTH IO TMOJYy4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIPETANHA, MPEOOPa30BAHUI0 W TPUMEHEHHWIO B PA3JIMYHBIX YUYEOHBIX U
HOBBIX CUTYaI[UsX.

K konIy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakinu,
AP0 aToOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJANYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJis BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BEILIECTB, INOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckon
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», maisie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabmune «llepuoguueckass cucteMa XuMU4eckux »dyemeHToB J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (M0 YMUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/Ibl
NMO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlIeHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich Ilepuonnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «ImoOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIAy M COCTaBy YYAcCTBYIOLIMX B pPEAKLIUHU
BEIECTB, MO TEMJIOBOMY 3P (DEKTy, 0 W3MEHEHHUIO CTENEHENW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IpUMEpPaMH MOJIEKYJISIPDHBIX M HOHHBIX YPAaBHEHHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMAUMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIHUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyol U
Ja00paTOpPHBIM  O0OpYy/IOBaHWEM, a Tak)Ke IpaBWia OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO WU COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMNBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIi M3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAyYHBIC METOAbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (UU(POBHIE)
KoHTpoabHbIe [MpakTHyeckne
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb
1.1 CCTECTBOSHATHA 1 5 2 https://m.eds00.ru/YNVIX660G
HpaKTI/I‘-IGCKOI/I NCATCIIBHOCTHU
YyeJIOBEeKa
B
1.2 CHLCCTRA H XHMHHACCKHe 15 1 https://m.edsoo.ru/ONNXR1VFO
peakmuu
HWroro no pazneny 20
Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
B . K !
2.1 O3AYX. BHACIOPOL. LIOWATHE 6 https://m.edsoo.ru/D5BORTY 30
00 oKkcHmax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaxX U COJIAIX
Bogna. PactBopsl. Ilo e 00
2.3 A TBOPSI T 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAHMIX
@)
2.4 CHOBHBIC KTacehl . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HeOpFaHI/I‘-IGCKI/IX COCINHCHNHN
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 XUMHYECKHX daeMeHToB JI. U. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHne
aToma
XHUMHU4YECKas CBS3b.
3.2 OKHCIIUTETTEHO- 8 https://m.edsoo.ru/F6AOA8SDPFE
BOCCTAHOBUTEIIBLHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KouunyecTBO 4acos
HaumeHoBaHue pa3iesioB U TeM JyieKTpoHHbIe (LM pOoBbIE)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTshI
Pa3nen 1. BemecTBoO 1 XUMU4ecKHe peakIun
[ToBTOpEeHUE N OJIeHHE 3HAHUH
1.1 P yHTEHIE sHan 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3J/IeJIoB Kypca 8 Kjacca
OcHOBHBIE 3aKOHOMEPHOC €cK
1.2 BHVH HOMCPHOCTH XHMUHCCKHX 4 https://m.edsoo.ru/AFN4LWG7U
peakuuit
DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS.
1.3 P ATCCOHANI 8 1 1 https://m.eds00.ru/KODURSOVY
XUMHUYECKUE PEaKLUH B pacTBOpax
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO6m1ast xapakTeprucTUKa ec
2.1 B PARTICPHCTHIA XUMIHCCHIX 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpymmsl. ["agorens
OO01mas xapaKTeprucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COCANHCHUA
OO1as xapakTepucTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynisl. A30t, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COEJIMHEHUS
OO1as xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB |VA-rpynmel. Yriuepon u 8 1 2 https://m.edso00.ru/JPJ200VJX
KPEMHUN U UX COCIUHEHUS
HWroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneie MeTamibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 Beuectsa it MaTepHaisl B KHHH 3 https://m.eds00.ru/ TENBWEF7Y
yeJI0BEKA
Hroro no pazneny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5SRY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoimnuecTBo yacoB
Ne Hdara JJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero H3ydeHusi oOpa3zoBaTeibHbIE pecypchl
padoThI padoThI
[Ipeamer xumun. Posb xumuu B
1 JKA3HU 4yenoBeKka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEIIIeCTBA
II
2 OTHE O NMETOAAX HOSHATI B 1 https://m.eds00.ru/9ZJAEWO50
XUMHUHU
[TpakTrueckas padota Ne 1
IT 0 0
3 «'PaBILIa PABOTEL B TIaDOpATOpHH 1 https://m.edsoo.ru/L SEW4353D
¥ IPUEMBI 0OpAILICHHUS C
71a060paTOPHBIM 000PYTOBAaHUEM
4 .
4 HCTPIC BetecTBa i eMect . 1 https://m.edsoo.ru/6TME21FW$8
Crnioco0nI pazfieneHust cMmecei
[IpakTuyeckast padora Ne 2
5) «Pa3nenenue cmeceii (Ha mpumepe 1 https://m.eds00.ru/K3LSSMCRY
OYHUCTKH ITOBAapEHHOHN COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XHUMHUYECKUE JJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
[IpocThle u cnoxHBIE BELIECTBA https://m.edso00.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE https://m.eds00.ru/IMOBJ3QZ5
3
10 AKOH TIOCTOAHCTE CocTand 1 https://m.edsoo.ru/IMC496FX6

BEIIeCTB. XUMUYECKasi hopMyIia.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanedTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB

11

OrHOCUTENbHAad aTOMHAas Macca.
OTtHocuTenbHASI MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas goist XUMHYECKOT 0O
DJIEMEHTA B COEAUHEHUN

https://m.edsoo.ru/GHV580MVE

13

KonnuectBo BemecTBa. MoJIb.
MognspHas macca

https://m.edsoo0.ru/368UNL5Y?2

14

duznueckue U XUMHUYECKUE
SIBJICHUSI. XMMHUYECKast peaKLusl

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3HaKy U yCIOBUS MPOTEKAHUS
XUMHYECKUX PEaKIui

https://m.edso0.ru/N6DVNIKQ5

16

3aK0OH COXpaHEHUsI MacChl
BEIICCTB. XUMHUYECKUE YPABHECHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrauciaenns KoJImuecTBa, MacChl
BEILIECTBA 10 YPABHEHUAM
XUMHYECKUX PEaK Ul

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukarus XuMHUIecKux
peakuuii (COeqMHEeHHSI,
Pa3JI0KCHUA, 3aMCIICHUS,
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBI-
sHIukIonequcT. O000IIEeHe 1
cucTeMaTu3alus 3HaHu!

https://m.edsoo.ru/P1IWARH3AB

20

Kontponbras padota Nel o teme
«BemecTBa u XuMHIECKHE
PpeaKIm

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3ngyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — sneMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnuecKkue 1 XUMHUIECKUE
CBOMCTBA KHCIOpoaa (peakuuu
okucneHus, ropenue). Ilonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0bI mostydeHust KUcaopoaa
B JIa0OpaTOpUU U
NPOMBIIITIEHHOCTH. [Ipumenenune
KUCJIOpOoJa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3pdexT XUuMUIECKOi
pCaknunu, NOHATUC O
TCPMOXUMHNYCCKOM YpaBHCHHU,
9K30- ¥ HJOTEPMUIECKIX
peaKusx

https://m.edsoo.ru/PNMKJZHKX

25

TormmBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3yXa, COCOOBI
€ro MpenoTBpaIleHUs

https://m.edsoo.ru/USNY5UUW2

26

[TpakTrueckas padota Ne 3 mo
teme «[lonydyenue u cobupanue
KHUCITIOPO/1a, N3yYEHHUE €T
CBOWCTB»

https://m.edsoo.ru/5516 UHX3R

27

Boapopon — snemeHT u npoctoe
BeniecTBo. Haxoxxnenue B
pupoIe

https://m.edsoo.ru/\WD392ACWB

28

dusuyeckue 1 XUMUYECKHE
cBoiicTBa Bojopoaa. [Ilpumenenne
BOJIOpOJIA

https://m.edso00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IloHATHE O KUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

Crioco0bl ToNTyueHHs BOJIOPO/ia B
naboparopuu

https://m.eds00.ru/C9TO9UCIP

31

[TpakTrueckas padora Ne 4 mo
teme «[lonydyenue u cobupanue
BOJIOPOJIa, U3YUYECHHE €r0
CBOMCTB»

https://m.eds00.ru/SSSWAX33K

32

Momnsipabiii 00bEM ra3oB. 3aKOH
ABorazapo

https://m.eds00.ru/M3KSO10QDQ

33

Brruncienus o0béMa, KOIHYECTBA
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WIJIU
00BEMY

https://m.edsoo.ru/MXGOY304M

34

Brruncienus o00bEMOB ra3os 110
YPaBHEHHUIO PEaKIIU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOILIEHUH
rasoB

https://m.edso0.ru/9TQ8AXABY

35

dusznueckre 1 XUMHYECKHE
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBauuii. [Tousitre 00
UHMKATOpaX

https://m.edsoo.ru/IXB2W61VL

37

Bona kak pacTBopHUTEIb.
HaCBIH_IeHHBIG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BEIIIECTBA B PaCTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o
teme «lIpuroToBieHne pacTBOpoOB
C ONpeAENIEHHON MAacCOBOM A0JIEH

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

pacTBOPEHHOTO BELIECTBA»

39

Kontposbnas padota No2 o teme
«Kucnopox. Bonopoa. Bona»

https://m.edsoo.ru/JM7935DRY

40

Okcuapl: cocTaB, Kiaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[Tonyuenue u xumuyeckue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCHUIOB

https://m.edso00.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJIaccu(UKaIs, HOMEHKIIATypa

https://m.edsoo.ru/5U397HU5C

43

[TomyueHue u XUMUYECKHE
CBOMCTBAa OCHOBaHUU

https://m.edso0.ru/GD9A28ROE

44

Kucnoterl: cocras,
KIIaccu(UKaIrs, HOMEHKIIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tonyuenue u xumuyeckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI OTYyUYEHUS, XUMUYECKHE
CBOMCTBa

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas padora Ne 6.
Pemenne skciepuMeHTATbHBIX
3aga4 1mo reMe «OCHOBHEIE
KJIACChl HEOPTAaHUYECKUX
COCTUHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas CBA3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
COECTMHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O0001eHUE U CUCTEMATU3 AL

https://m.edso0.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUI

50

Kontponbras padota Ne3 mo teme

"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

[lepBbie MONMBITKU
KJIaCCU(UKALNUN XUMUYECKUX
anemeHToB. [lonsaTue o rpynmnax
CXOAHBIX 2JICMCHTOB

https://m.edsoo.ru/C0V3CC214

52

Ilepuonuueckuii 3aKOH U
Ilepuoauueckas cucrema
XAMHYECKHX 3JIeMeHTOoB []. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuomsl, TpymIibl, MOATPYIIIHI

https://m.edsoo.ru/NQOMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M3oTomnsl

https://m.edsoo.ru/IMUDOMR5H

55

CTpoeHue MEKTPOHHBIX
000JI04YEK aTOMOB DJIEMEHTOB
[Tepuoanueckoii cucremst [1. U.
MeHnpaeneeBa

https://m.edso0.ru/T95YNV8B2

56

XapakTeprucTUKa XUMHIECKOTO
2JIEMEHTA 10 €ro MOJI0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIPO4AOMDX

57

3nauenue [leprnoandeckoro
3aKOHA JIJIsT Pa3BUTHS HAYKH U
npaktuku. J[. 1. MenaeneeB —
Y4EHBIN, TIEJIATOT ¥ TPaKTaHIH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIil ypok. O6o0IIeHHE 1

https://m.edso0.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CUCTEeMAaTH3aIHsI 3HAHUH /
Bceepoccuiickas npoBepoyHast
paborta

KonTtponsHast padora Ne4 o reme
«Ctpoenue aroma. XuMu4eckas

59 . 1 https://m.edsoo.ru/FTIZF9OWF
cBsi3by» / Beepoccuiickas
npoBepovHas paboTa
6]

60 FICKTPOOTPHHATEIILHOCTD ATOMOB 1 hitps://m.eds00.ru/HZA110EDS
XUMHNUYCCKHUX DJICMCHTOB

61 HNouHas xuMudeckas CBsI3b 1 https://m.eds00.ru/3SY1RJKVI
K

62 OBAJICHTHA HOHIpHas 1 https://m.edsoo.ru/EOL3MT2AE
XUMHNUYCCKasa CBA3b
K

63 OBAJICHTHA HeMoJApHas 1 hittps://m.eds00.ru/9YVR3FUX|
XUMHNUYCCKasad CBA3b

64 Crenenp OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCITHTEIRHO 1 hitps://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTCJILHLIC peaKI_II/II/I

66 OKHCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHelit ypok. O6o0IIeHE 1

67 CHCTEMATHSALHA SHAHMLH MO TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenne atoma. XUMHYECKast
CBA3bY»
P I . 0000

68 C3CPBHBI YPOK © 111 erme n 1 https://m.edsoo.ru/7DNRBZ948
cucremMaTtui3aluda 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3yUeHust

DJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTejbHbIE pecypchl

IIepronrueckuit 3aK0H.
IIepuoanueckas cucrema
XAMHUYECKUX 3JieMeHTOB [[. 1.
Menneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHCHUH
CBOMCTB XUMUYECKUX HJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIATypa HEOPTaHHYECKUX
BEIIECTB

https://m.edsoo.ru/WTO1IWRA20

Buael xuMu4ueckoil CBA3U U THIEI
KPUCTAUINYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTtponsHnas padora Nel mo
teMe «lloBTOpeHue u
yriyOJieHHe 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanust XuMrU4ecKux
peaKLui o pa3InyHbIM
IpU3HaAKaM

https://m.edsoo.ru/ X8 XAE7E2]

ITonsiTue 0 ckOpocTH
XuMH4eckor peakuu. [Toustue
O TOMOI'CHHBIX N FeTepOI‘eHHBIX
peaKIusax

https://m.edso0.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IToHsATHE O XUMHUUECKOM
paBHOBecHH. DakTOPHI,
BJIUSIIOIIIME HA CKOPOCTh
XUMHYECKOW peaKkIuu U
MTOJIOKEHHE XMMHYECKOTO
paBHOBeCHs

https://m.edsoo.ru/H4FH7NZNM

OKHCIIUTENLHO-
BOCCTAaHOBUTEJIbLHBIC PEAKITUU

https://m.edso00.ru/648VV11026

10

Teopus 2IEKTPONIUTUIECKOU
muccouuanuu. CHUIIbHbIE U
cJ1a0bIe AJIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNouHble ypaBHEHUS peaKIuid

https://m.edsoo.ru/\VN2SBIN1R

12

XuMHUYecKre CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUH 00
3JIEKTPOJIUTHYECKON
JIHCCOIHAIIN

https://m.edsoo.ru/8HH81YVXI

13

XUMHYEeCKHEe CBOMCTBA COICH B
CBETE MpeACTaBICHUHN 00
AIIEKTPOJIUTHYECKON
JIUCCOLHAIIN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponuse coen

https://m.edsoo.ru/9JFRAVESW

15

O00011EeHNE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas pabora Ne 1.
«PemeHne 3KCTIEpIMEHTATEHBIX
3a7au»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponsHnas padora Ne2 o

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEKTPOIUTHIECKAS]
aucconuanus. XuMu4eckue
peaKI1y B pacTBOpax»

18

OO0m1ast xapaKTepUCTHKA
rajoreHoB. XuMHUYECKUE
CBOICTBA Ha IMPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnopoogopon. ComnsiHast
KHCJIOTa, XMMHYECKHE CBOMCTBA,
[OJIyYEHHE, IIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTuueckas padora Ne 2 mo
teme «llosmyyeHnue conssHoOM
KHUCJIOTHI, U3y4YeHHE €€ CBOMCTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus o ypaBHCHHUSIM
XUMHUYECKHX PEAKIIUH, eCITH
OJIMH U3 PEarcHTOB JIaH B
HN30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO1m1ast xapaKTepUCTHKA
anemeHToB VIA-rpynms

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHbie Mo pUKAIIH
cepbl. Haxoxienue cepsl 1 €€
COEIMHEHUH B IIPUPOJIE.
XHUMHUUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

CepoBo10poa, CTPOCHHE,
du3nveckre 1 XUMHUECKHUE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepol. CepHas KUCIIOTA,
buznyeckue 1 XuMU4YeCcKHe
CBOICTBA, TPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XHUMHUUYECKUE PEAKLUH, JIeKALUE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a MmoJTydeHus1 CEpHOM
KHCJIOTbl. XUMHYECKOE
3arpsA3HEHUE OKPYKaIOIIeH
Cpenbl COeTMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brraucinenne MmaccoBoil oiau
BBIXOJIa TTPOIYKTA PEAKIIUH

https://m.edsoo.ru/HSJE186WN

28

OO1mrast xapakTepUCTHKA
aneMeHToB VA-rpynmsl. A30T,
pacrpocTpaHeHHe B IPUPOJE,
(bu3nyeckrue 1 XUMHUYECKHUE
CBOMCTBa

https://m.edsoo.ru/WVAHRMB976

29

AmMHaK, ero Gu3nvecKue u
XUMHUYECKHE CBOMCTBA,
NOJy4YeHHE U IPUMEHEHHUE

https://m.edsoo.ru/HZAYE5F13

30

[TpakTrueckas padora Ne 3 mo
teMe «lloydenune ammuaka,
M3y4YEHHUE Er0 CBOMCTB)»

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KHCI0Ta, €&
bu3MYecKre U XUMHUIECKUE
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATbHBIX yI00PCHHM.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaroIIEeH Cpeabl
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®dochop. Oxcua pochopa (V) u

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

docdopHas kucnora,
buznyeckue 1 XuMHUYeCKHe
CBOICTBA, MTOJTy4YECHHUE

34

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIBbHBIX
ya00peHuid. 3arps3HeHue
MIPUPOHOM cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacipocTpaHEHUE B
npupoe, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Okcuppl yriaeponaa, ux
(bu3HYECKUE U XUMUICCKHE
CBOICTBA. DKOJIOTIYCCKHE
po0JIeMbl, CBSA3aHHBIE C
okcuzom yriepoza (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYronpHasg KUCJIOoTa U €€ CoJIn

https://m.edsoo.ru/OHQHDGIPA

38

[IpaxkTuueckas padora Ne 4 o
teme "llosryyenue yriexkucioro
raza. KauectBeHHas peakiusi Ha
KapOoHaT-HOH"

https://m.edsoo.ru/G2HZXQGCS8

39

[TepBoHauanbHBIE MOHATHS 00
OPraHUYECKHX BELIECTBAX KaK O
COEIMHEHMSX YIIIepOa

https://m.edso00.ru/30T12109Z

40

Kpemnuii u ero coenuHenus

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTruueckas pabora Ne 5.
Pemenne sxkciepuMeHTATbHBIX
3aga4 mo reMe «BaxHeine
HEMETAJIBI K X COCAUHEHUS

https://m.edso0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponsHas padota Ne3 mo
TeMe «Baxuelnme HeMeTauIbl U
UX COEOUHEHUD)

https://m.edsoo0.ru/S85J9UGH3

43

OO0m1ast xapaKTepUCTHKA
XUMUYCCKHX DJICMCHTOB —
MeTaaiaoB. MeTatnueckas CBI3b
1 MeTaJIndecKast
KPUCTAUINYECKAS PEIIETKA.
dusnyeckre CBOMCTBA METAJIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOWCTBA
METAJIJIOB. DJIEKTPOXUMUYECKHUI
pAI HAPSKEHU METAJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61u1me crnocoObl MoTyueHUs
MeTaiuioB. CiutaBbl. Berauciienus
10 YPABHCHUAM XUMHNYCCKUX
pEeaKLHnii, €CIIM OJIUH U3
PeareHTOB COACPKHUT IPUMECH

https://m.edso0.ru/G54GDQI2D

46

IloHsATHE O KOPPO3UH METAILIOB

https://m.edsoo.ru/4FIGDOWOW

47

[llenounbie MeTaIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcuipl ¥ THAPOKCHIBI HATPUS U
KaJus

https://m.edsoo.ru/Q4DX0G3U9

49

[llenouno3eMeNbHBIC METAJIIBI —
KaJIbIIMA 1 Mardui

https://m.edsoo.ru/REOCDY0K6

50

Bakueiimue coenMuHeHNUA
KaJIbIHS

https://m.edsoo.ru/CJR96CMZA

o1

O00011eHUE U CUCTEMATU3 AL
3HAHUH

https://m.edso0.ru/O5PXGGI1BE

52

JKEcTKOCTE BOIBI M CITIOCOOEI €6

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

YCTpaHEHUS

53

[TpakTuueckas padora Ne 6 mo
teme "JKECTKOCTh BOJBI U
METO/Ibl €€ yCTpaHEHUs"

https://m.edsoo.ru/NF1IROKB8J

54

AmoMuHUN

https://m.edso00.ru/9ZJ8RD1TV

55

AmdoTepHbIe CBOICTBA OKCHJIA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI10J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/IZ[BI, THAPOKCUIBI U COJIN
xenesa (1) u xemesa (1)

https://m.edsoo.ru/IRTUBLAMP

58

O00011eHHAE U CUCTEMATU3 AL
3HaHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckas pabora Ne 7.
Pemenue skcniepuMeHTaIbHBIX
3a1ad 1mo TeMe «BakHelue
METaJUIbl U UX COCIMHCHHSY

https://m.edso0.ru/ZN7G0QSMX

60

Brruncienus no ypaBHeHHUAM
XMMHUYECKHUX PEAKIUH, ECIIH
OJIMH U3 PEAreHTOB JIaH B
U30BITKE WU COACPIKUT
npuMecu. Beranciienus
MacCOBOH J0JIU BbIXOJA
IPOAYKTa peakLuu

https://m.edsoo.ru/AYD2HESIY

61

O00011eHNE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/BSTOVTKOP

62

Kontponbnas pabora Ne4 mo
TeMe «BakHelnime MeTaisl U
AX COEOUHEHUD)

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemectBa u marepuainsl B

63 . 1 https://m.edso0.ru/OF132JMTO0
IIOBCCAHCBHOU XU3HHN YCJIOBCKA
X

64 HIMHTHCCHROE SarpASHEHIC 1 https://m.eds00.r/9ANGYEYOI
OKpY KarOLIEH CpeIbl
P

65 OJIb XUMHI B petierii 1 https://m.eds00.ru/180203Y28
9KOJIOTUYECKHX MPOoOIeM
P 7 . 0000

66 CSCPBHBIN YPOK © ?leHHe " 1 https://m.edsoo.ru/DT1BAS5U4
cucreMarusanusi 3HaHUN
P it YPOK.

67 e3epBHRIi ypok. Odo0merHe 1 1 https://m.eds00.ru/P52TIZNXV
cucreMaTui3aluda 3HaHUN
P it ypok. 0606

68 C3CPBIEIH YPOR. LIDODICHHE X 1 https://m.edso00.ru/TMK36TJZG
cucreMarusanusi 3HaHUN

OBIIEE KOJMYECTBO YACOB I10 o8

[NPOT'PAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

11

pacKpbIBaThb CMBICII OCHOBHBIX XHMHMUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsi macca, MaccoBas A0S XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIius,
KIacCUpUKALUA  PEaKIHil:  peakuuud  COCAUHCHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peaKIuu OoOMeHa, 35K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBoi 3¢ (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTBa (MPOLeHTHAs KOHIICHTPAIs) B pacTBOPE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHSA ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOr0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OMpCACIIATh BAJICHTHOCTbH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XHUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 110 TEIII0BOMY 3(PPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChL

BE€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMeHTa mo (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HaOII0JIeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIN )

ITo Teme: «BaxxHeiimme npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJI0Ta, OCHOBAaHUC, COJIb

2.2

OTpeeNiATh MPUHAAIEKHOCTh BEHIECTB K OMNPEICNIEHHOMY KIlaccy

COEIMHEHUH 1o Gopmyiam

2.3

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHbIX KJIACCOB, MOJATBEp)KJas OMHMCAHHWE IpHUMEpamMHu

MOJIEKYJIIPHBIX YPABHEHHM COOTBETCTBYIOIUX XUMUYECKUX PEAKLINIA

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHHUA XHMHUUYCCKHUX

HpeBpameHHf& B pa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAM TOJB30BAaHUS XUMHUYECKOW TOCYIOW |
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OMBITOB MO TOJYYEHHUIO M COOMpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeoueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakmyc, (heHondTaaent, METHIOPAHX U IPYTHE)

2.7

MPOBOAMTH PACUETHI M0 YPAaBHEHHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumunaeckas cBA3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aToOMa,
SJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTal b, paauyCc aToMa,

XUMHYECCKass CBA3b, IOJISIpHAasd W HCEIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHUWOH,

CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XHUMHWYCCKUEC 3JICMCHTHI

3.3

OIKCHIBATh W XapaKTepu3oBaTh TabimmuHyto ¢opmy I[lepronmdeckoit
CUCTCMbl XUMHUYCCKHUX JJICMCHTOB: pa3JIM4aTb IIOHATUSA «TJIaBHAA
noarpynma (Arpymnma)y u «mnobounas moarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIIHE) NEpUOaAbI

3.4

packpbiBath cmbici Ilepuonmueckoro 3akona .M. Menzeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XMMHMYECKUX OJJEMEHTOB OT HuX nonoxeHus B Ilepuonnueckoi

CUCTEMC

3.5

COOTHOCHUTHh  00O3HAUCHWs, KOTOpbIE HWMEIOTCS B  TalmuIe
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.W.
MenzeneeBay C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsja sAapa, oO0IIee YHciIo

AJIEKTPOHOB U pacHpeieNIeHue UX MO JIEKTPOHHBIM CII0SIM)

3.6

OMpCACIIATh CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

ONpeAeNaTh BUJ XUMHUYECKON CBs3UM (KOBaJieHTHass W MOHHasi) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTarTa

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHH: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHEIC peaKiuy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aMm(poTepHOCTh,  XUMHYECKass  CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUuCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKOU peaKkun

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPABHEHUS JIIEKTPOJIUTUYECKONW IUCCOLMALUU KHUCIOT,
LIeJIOYE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

14

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

ITo temam: «Hemeramnel U uUX coequHeHUs» W «MeTaluipl U UX

COCOAUHECHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BEHICCTB, IOATBEP)KIAs ONUCAHUE
IIpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTABJISITh YPaBHEHHUSI PEAKIIHMH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

2.4

cJ1ea0BaThb IpaBUIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHMEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PpPaACIIO3HABATL OIBITHBIM HyTéM xJjopuna-,
Opomun, womua, kapOoHat, ¢ocdar, cuauKar, cyiabdar,
TUAPOKCUAUOHBI, KAaTHUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy>Karolas cpear

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS  H3YyYEHUs
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METOABI MO3HAHHS — HAOJIOJCHHWE, W3MEPEHHE, MOJEIHPOBAHNE,

IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[MousTHEe 0 MeTOMax MO3HAHUA B XUMUH. UncThle BemecTsa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThie U clIoKHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuaeckasi ¢popmysa. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAA aTOMHas Mmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonnuectBo BemiectBa. Moisib. MosisipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX eIWHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SBICHHUSA. XUMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PEaKuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B naboparopun u mpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, W3yYECHHE M OINHCaHUE (PU3NUYECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEUIECTB, HaOmoneHue Qusnueckux (IIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEYHM, MPOKAIMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICKICTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIOIEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3foKeHwe caxapa,
B3aUMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3IoXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(ll), nzyuenne cnocoOoB pazzieieHus: cMeceit (C MoMOIIbI0 MarHuTa,




¢mibTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOIIO/IEHHE U OITUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIIBITA, MIUIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIen

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciopona B mpupoje, (pu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. I[lpumenenue kucinopona. CrocoOb
NOJY4YeHUs KHUCIOpOJa B JIAOOPAaTOPUH W MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTponHas MoaupuKalus KUCIopoa

2.2

TennoBoii 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI

2.3

Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUpPOIE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI MOTYYEHHS.

Kucinors! 1 conu

2.4

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boxa kak  pactBoputTens.  PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMOCTH BELIECTB B BOJE.
MaccoBasg nons BewecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJT

2.6

Knaccudukanust nHeopranmdeckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: coJlieoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpazyrone. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHul. [loryuenune ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucioT. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctn MetamnoB H.H. bekerosa.

[Tonydyenue KucCiIoT

2.9

Conu. HomeHnknatypa coisieil. @U3MYECKHE W XUMHYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

211

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAENICHUE  COACpKaHUs
KHUCIIOpOJla B BO3/yXe, IMOJIy4eHHEe, COOMpaHHe, pacrno3HAaBaHUE U H3YyUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOIEHUE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpaIleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3liaMd OKCHUJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJEHCTBUE
Bojiopoza ¢ okcunoM Menu(ll) (Bo3MOKHO HCIOTB30BAaHUE BHIEOMATEPUAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCClIeJOBaHHE
OCOOCHHOCTEH pacTBOPEHUS BEMIECTB C PA3IHYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUlaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCHOJB30BaHUE BUJIEOMATEPHANIOB), OIpEAEICHHE pPACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIAacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMUKAaTOPOB B pacTBOpax KHUCIOT U IIENOoYei, HU3y4yeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopomM CepHOW KHCIOTBI, KHCIOT C
MeETaUIaMM, PEaKLUN HEUTpaIUu3alkH, I0JyYeHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOr0 MeTajula JApPYyrMM M3 pacTBOpa COJIM, peUIeHHE
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxkHeliue KIacChl HEOPraHUYeCKHX

COCTMHEHUI

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKA KIACCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [loHsATue o
rpynmnax CXOJHBIX 3JI€MEHTOB (ILEJIOYHBbIE U IIETOYHO3EMENbHbIE METaslIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI i TUPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3yiemMeHToB J[. 1.
Menneneesa. Kopotkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnbl. PU3HMYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB THepBbIX 20 XMMHYECKHX HIIEMEHTOB




IIepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckoi CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA HAykKu U npakTtuku. .M. MenneneeB — yd€HbId U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSpHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoOHHAs CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaknu. HpOI_IGCCbI

OKHCJICHMS B BOcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: M3y4eHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBHE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
11eJI0uel, MPOBEACHNUE ONBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 2JIEMEHT COEPKAHUSA

BemectBo 1 xumunyeckas peakuus. Ilosropenue

11

Ilepnonunueckuit 3akoH. Ileproauyeckas cucrema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaldblUsi H UX
COCMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUITMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMU4ecKoi cBs3u. Kiaccudukamnusi 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIyHApOoAHas U TpUBHAIbHas). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  pa3JMyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUM,

FCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX PeaKkIMi 10 Pa3IUYHBIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacCTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy, IO

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYCCKUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

14

[Tonsitue 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TFOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0 XUMHYECKOM PaBHOBCCHUMU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHUMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOT'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBieHue  ypaBHEHUM
OKHCJINTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ C HCIIOJbB30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 2MEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xuMuueckon cBsizu. Crenenb auccounanuu. CHUIIbHbBIE U clla0ble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKIMii MOHHOrO oOMeEHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyii Ha MOHBI. [loHsAITHE O THApOIN3E coneit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMHU KPUCTATUNYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIIC/IOBAaHUE  JJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed H  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINBITOB, HWUIIOCTPUPYIOMUX MPU3HAKU
MIPOTEKAHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICICHUE Ta3a,
0o0pa3oBaHHE BOJbI); OINbBITOB, H/UTIOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX peaklMil (TOpeHHe, Peakiuu pPa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbI0 KAUECTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCOAMHCHU S

2.1

OO6mrast  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (pU3nIeckre CBOHCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIeJoYyaMu). XJIOPOBOAOPO.

ComngHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHUE, MpUMEHeHue. JleiicTBue




XJIOpa U XJIOPOBOAOPO/A HAa OpPraHU3M 4eloBeKa. BakHeiliine XJOpuabl U UX

HaxO0XJICHHUE B IIPUPOJIC

2.2

O6mrast xapaktepuctuka d1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEpbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/ia U cepbl. XUMHUYECKHE CcBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHEe CcBOMCTBAa. OKCHUIBI cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(o0mmue Kak MpencTaBHTENs Kiacca KUCIOT U crenudpudeckre). XuMUYECKUe
peakiyu, JeXale B OCHOBE MPOMBIIUICHHOTO CIOco0a IMOIy4eHUs! CEepHOM
kuciaotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KQaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kalollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXIIH,

3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEI0TBPALICHUS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHUE B IIPUPOJIE,
¢usnyeckue U XuMudeckue cpoiicTea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (pu3M4eckue W XMMUYECKHE CBOICTBa, MoiydyeHHe u npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KayecTBeHHast peakuiys Ha MOHBI aMMOHUS. A30THasi KHMCJIOTa, €€ MOJy4YeHue,
¢u3nuecKkue W XUMUYECKHE CBOWMCTBa (0O0IIME Kak MPEeACTaBUTENS Kiacca
KHUCJIOT M crnenuduueckue). Mcenonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
CpeAbl COEUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

2.4

®docdop, amtorpornasie Mogupuranuu pochopa, huzMUecKne U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QUIHUECKUE U
XMMHAYECKHE CBOWMCTBa, moiydeHue. lcmonwp3oBanue ¢ochaToB B KauecTBe

MUHEPAIBbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynmbel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YTIJIepoJ, aUIOTPOIHbIE
MOTU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHE M XHMUYECKHE
cBoiicTtBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoaa,
ux (uznyeckre W XMMHYECKHE CBOMCTBA, JCHUCTBHE HA >KHUBBIE OpPTaHU3MBI,

IMOJIYUCHHUEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’IeMH, CBsA3aHHBIE C OKCHAOM




yraepona(lV); rumoreza Ti00aqbHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIH
addext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO34IHCTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoga (MeTaH, 9TaH, OSTWJIEH, alEeTWIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciora). Mx cocraB m xummuueckoe crpoeHue. llonstue o Ouonormuecku
BAXHBIX BEILIECTBAX: Hpax, OeNKax, yrieBoJax — U HX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuus(lV) u kpemuueBoit kuciote. CUIMKATHI, UX UCIOJIb30BAHNE B
OBITY, METUITMHE, MPOMBIIIIEHHOCTH. BakHEHIIHe CTPOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: H3y4YeHHEe O0Opa3llOoB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUA-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAOIIUE
¢bu3nyecKkne 1 XUMUYECKHE CBOIMCTBA raJIOT€HOB M UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyriiMBaHusl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHUE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOHW peakuuMud Ha Cyiab(par-uoH M HAONMIOJCHHWE TMpu3HaKa ¢
MPOTEKAHUS, 0O3HAKOMJIEHHE C (PU3NIECKUMH CBOMCTBaMH a30Ta, pocdopa u ux
COeMHEHUI (BO3MOXKHO UCIOJb30BAHUE BHJIEOMATEpUANIOB), oOpa3lamu
a30THBIX U (oCchHOPHBIX YI0OpEHUI; TOTydeHUE, COOMpaHKe, pacliO3HABAHUE U
M3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUil Ha HOH
amMmMoHHUS U ¢ocar-uOH U U3YYEHHE NPU3HAKOB HX MPOTEKaHUS,
B3alMO/JICICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KPUCTAJUTMUECKUX
pemérok ammasa, rpaduta, ¢QyIepeHa; O3HAKOMIEHHE C TPOIECCOM

azcopOIMu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUE, cOOMpaHHe, paclio3HaBaHME WU M3Y4YCHHE CBOMCTB
YIJIEKUCTIOTO Ta3a; MPOBEIEHHWE KAuyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CWJIMKAaT-HOHBbl M M3yY€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHJIMKATHON MPOMBINUIEHHOCTH; PELIEHUE HKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeEMeTaUIbI U UX COEAUHEHUS))

MerTainsl 1 uX COCIUHCHUA

3.1

OO01mas xapaKTepUCTUKAa XUMHUYECKHUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUU UX
nojoxxeHus B llepmoamueckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
METa/UTMYecKasi KpUCTAUTMYeCKass pemérka. ODJIEKTPOXUMHYECKUN P

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOdydYeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH

3.3

[[lenounble MeTaybl: moJiokeHHE B llepuoamdeckoln cucTeMe XHUMUYECKUX
snementoB /.M. MeHnaeneeBa; CTpO€HHE WX aTOMOB; HaXOXJEHHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METAIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIBI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckne W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxHeWmne coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoeHHE aToMa; HaxoXieHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnonnueckoit cucreme Xxumudeckux sneMenToB J[. M.
MenpeneeBa; CTpOCHHE aroMma; HaxoxAcHHEe B mpupone. dusmdeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOICTBA U OTyUYEHUE

3.7

XUMHUYECKHI OKCIICPUMCHT: O3HAKOMIICHHUEC C O6p8.3].IaMI/I METAJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMHU; U3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa KalbllUd W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HCCJIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA MOHBI
(Marams, Kanplus, amomuHus, nuaka, skenesa(ll) m xenesa(lll), memu(ll);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BakHelmue MeTauisl U

nX COCAUHCHU

XuMHS ¥ OKpY’Karolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObiTy. IlepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HECHHUE
okpyxatomierd cpeanl [1/IK. Ponb XuMuu B pellieHMH 3KOJIOTHUECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY M IPOMBIIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3loB MaTepuanoB (CTEKIIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

11

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XHUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJNbTypbl M HPaKTUYECKOH
NESTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax nmpodeCcCHOHATBHOU JeSITeNLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpoecCHOHAIBHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIPH TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoll XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMECh, OTHOCHTEIbHBIE AaTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJEHTHOCTb, CTENEHb OKHUCICHUS,
XMMHYECKas! CBSI3b, AIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAaJJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 33aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAss ~ TeOopus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIbHO UCITIOJIB30BATh N3YUYCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM uYHuclie MHWHEpaIbHBIC YIOOPEHUS, METAUIBl M CIUIABBHI,
IOPOAYKTHl TNEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHuU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4yHas M HAy4yHO-TIONYJISIpHas JMTEparypa, CIOBApH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMALUIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aJga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSITHWHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BCHICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIUh; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEeM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),
6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa
7 YMenne knaccupuImpoBaTh:
7.1 XAUMHUYECKHUE IIEMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIIU
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi
' MOHA
8.9 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B
' COCTUHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX pacTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHU)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEIE
9 YMeHue xapakTepu3oBath (pU3NUecKre U XMMUYECKHE CBOMCTBRA:
MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, ammas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIbI W THUIPOKCHIBI
99 metauioB |-lA rpynm, amomunus, meau (1), muaka, xenesa (I u
' [11), okcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3o0THas,
docdopnas, yronpHasi, KpeMHUEBAsE KUCIOTA U X COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpPU30BaThb CBOMCTBA  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI
103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOICTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrimn) HEOPraHUYECKUX BEUIECTB
104 MOATBEPKIAIOMINX TEHETHUECKYI0 B3aMMOCBSI3b MEXKTy HUMHU
11 YMeHne BIUUCIATh (TPOBOIUTH PaCUEThI):
111 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO ¥ MOJISIDHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XMUMHYECKOTO DJIEMEHTA B COSIMHEHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHUMHUECKUX pEaKUUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro Tmo3HaHus  (HabmromeHue,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; yMeHUe copMyIupoBaTh mpodiIemMy U
MPEIJIOKUTH MMYTH €€ PEeIICHUs
1.2 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
' NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW JKU3HU, TIPaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUS
13 Hannure mpakTUYeCKNX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS
CIIEYIOMINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeeHus cMecer

13.3

IOJlyY€HUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOZIOPO/IA ¥ M3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

135

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OmpeaeNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
ucciesioBaHie aMQOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHMI, «DNEKTPOJUTHYECKAS
auccomuanusay; «BaxHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxHenIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI XJIOpHI-, OpomHI-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YmMmenue:

141

NpPEACTaBIATh pe3yJabTaThbl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATEL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKpPO- U MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsiemMblil 3JIeMEHT COAePKAHUA
1 [lepBoHavaIbHBIE XUMUYECKNE TOHATHUSA
11 Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceid
12 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKHUX
' 31eMeHTOB. [IpocThie U clioKHBIE BEIIECTBA.
13 Xumuaeckasi popMyna. BaaeHTHOCTh aTOMOB XUMUYECKUX 31eMeHTOB. CTEreHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBA coOCTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
1.4 OTHocuTeNnbHAs MOJIEKYJIApHas mMacca. MaccoBast 10151 XMMUYECKOTO AJIEMEHTA
B COEIUHEHUH
L5 KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.
' B3anMocBsA3b KOIMYECTBA, MACChI M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
16 ®usnueckue U XUMUYECKHE SIBJIICHHUs. XHMMHUYECKas peakiuss U €€ NPHU3HAKU.
' 3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
5 Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB
J.M. MenneneeBa. CTpoeHUE aTOMOB
IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux ieMeHTos /.M.
2.1 MenneneeBa. [lepuoasl u rpynmnbl. @U3HYECKH CMBICIT TOPSIKOBOTO HOMEDA,
HOMEPOB I€pUO/Ia U TPYIIIHI dJIEMEHTA
Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbsl. CTpoeHue
2.2 AJICKTPOHHBIX 000JI0OYeK aTOMOB TEpBbIX 20 XUMHYECKUX DJIEMEHTOB
[Iepuonuueckont cucremsl .. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB XMMHUYECKUX JIEMEHTOB IEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
2.3 METAIMYECKMX W HEMETAJUIMYECKMX CBOMCTB) M HMX COCIUMHEHUH B
COOTBETCTBUM C IOJOXKEHHEM »3yeMeHTOB B Ilepuommyeckoit cucreme u
CTPOEHHEM HX aTOMOB
3 Crtpoenue BemecTna
Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XUMUYECKUX  JJ€MEHTOB.  MoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, WOHHAs, MeTaJUIMuecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCAMHCHUS. Merannel 1 uX COCIUHECHUA

4.1

Knaccudpukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yronme; OCHOBaHWHM (IIETOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¥ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

@u3nyeckue MU XUMHUYECKME CBOMCTBA IPOCTBHIX BELIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLiUsl, aJlOMHHUS, Kelie3a. DIEKTPOXUMUUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

DuU3nyYeCKue U XUMUYECKUE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

dusnueckue U XMMHUYECKHE CBOMCTBA OKCHI0B HemeTauioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Tonyucuue

OKCHJOB HEMETAJIJIOB

4.6

Xummueckue coiictBa okcumoB: MeTawioB IA-IIIA rpymm, mwaka, memu(ll) u

xeresa(ll, 1). [TonyueHne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKele3a, IuHKa). [loayueHue oOcCHOBaHMI U

aM(OTEepPHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBa cpenHux coneid. [lomyuenue conei

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun
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[lonyuenne amMmuaka, CepHON M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. Obmime

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiidi Mo Pa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

TennoBoil 3¢ peKT XUMHYECKON peakIui, TePMOXHUMHUYECKIE YpaBHEHU. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

5.3

OKuUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. OKHCIUTETN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHs.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

5.4

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuii B Jabopatopuu U OBITY.

HepBa;I ImoMouib Mpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpyXKaromieil cpelnbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €0 MPEIOTBpPALICHUS
[IpenenvHas momyctumass koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHne 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTalb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
IMPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U Ux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opMysiaM XUMHYECKHX COEAMHEHUM
7.2 Macchl (MaccoBOI) 10JIM pacCTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3 [0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi: 8- kitacc: 0a30BbIN ypPOBEHb: YUEOHHK; 5-€ U3IaHue, TepepaboTaHHOe
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO
«M3natenbctBo «IIpocBemienne»

* Xumusi: 9-if kinacc: 0a30BbIi ypOBEHb: YUEOHHK; S5-€ U3/1aHKe, TepepaboTaHHOe
[Ma6puensa O.C., OctpoymoB U.I'., Cnaako C.A. AKIIMOHEpHOE OOIIIECTBO

«3narensctBO «lIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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